WO 00/29669 PCT/FI99/00939 

DOCTOR FOR A SUCTION ROLL PARTICULARLY IN PAPER MACHINE S 

The present invention relates to a doctor for a suction roll 
particularly in paper machines, which doctor is intended to 
% 5 remove water from the suction roll, and which doctor includes 
a doctor slat arranged against the surface of the suction roll 
and essentially extending over the entire length of the suction 
roll, together with the doctor slat's retaining and loading 
members. 

A suction roll doctor, which removes water from the suction 
O roll, is known from FI patent application number 902910. The 
CO blade used in the doctor is a doctor slat, which scrapes the 
yy film of water off the surface of the suction roll. In addition, 
U5 the doctor slat creates a suction zone behind itself, which 
0 also removes the water that has collected in the drill holes 
and grooves of the suction roll. Part of the water raised by 
the suction flows into a drainage tank beneath the suction 
Q roll, but the rotation of the suction roll causes part of the 
i^o moisture to travel back into the felt or similar. This causes 
U the web or felt to become soaked, or at least causes unevenness 
in the moisture profile of the web, felt, or paper. 
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A double doctor, in which an attempt has been made to improve 
the water removal capacity of the doctor by using two doctor 
blades, h ars al ? S Q_baerujti ^nuf actu red _JlQjL_ simil ar use. However, a 
conventional doctor blade cannot be used to achieve the suction 
I effect of a doctor_slat according to the invention, which can 
also suck the water out of the holes of the suction roll. In 
30 addition, doctor blades operate in the desired manner only over 
a certain part of the circumferential speed range of the 
suction roll. In this case, when the speed of the paper machine 
increases, both the water removal capacity of the doctor in 
question and the result of the doctoring diminish substan- 
35 tially. 
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J The invention is intended to create a new kind of doctor for a 
suction roll particularly in paper machines, by means of which 
warer can be removed from the suction roll more effectively 
thaA previously . ^e--ahar^c:t^^ invention 
5 are described in the accompanying Claims. The combination 
construction of a doctor according to the invention actualizes 
the advantageous properties of the doctor, in practice creating 
an excellent doctoring result. Simultaneously, a significant 
increase in the total solids content is achieved. Besides 

10 water, flibres and filler substances are also removed from the 
holes in\ the suction roll. This reduces the amount of loose 
material \rotating with the suction roll and also helps the 
suction roUl's holes to remain clean. The doctor also evens the 
humidity ifo the area around the suction roll, as most of the 

15 water is recovered in a controlled manner. Thus, the web, felt, 
or similar \do not become soaked, instead an even moisture 
profile is maintained. A doctor according to the invention can 
be used in all suction roll positions. In addition, only small 
alterations ade required to adapt the doctor to a very broad 

20 area of the suction roll's speed range. 

In the following, the invention is described in detail with 
reference to the accompanying drawings, depicting some embodi- 
ments of the invention, in which drawings 

Figure 1 shows side view of a doctor according to the inven- 
tion, 

Figure 2 shows a side view of a doctor according to the inven- 
tion, as part of an arrangement for removing water, 
30 fitted to a suction roll. 

The doctor according to the invention, shown in Figure 1, has 
two blades 12 and 13, which are fitted to the frame construc- 
tion 11 of the doctor 10. Frame construction 11 is compact and 
35 is supported at both ends on bearings attached to the frame of 
the paper machine by means of adjustable supports 14. The frame 
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is shown by a dotted line. If necessary, doctor 10 can be 
turned away from the surface of the suction roll 15 by means of 
a turnbuckle 16 or similar. In Figure 1, turnbuckle 16 is 
fitted between a fixed bracket 17 and a supporting arm 18 
5 attached to the turning frame construction 11. However, 
turnbuckle 16 is mainly only used to adjust the position of the 
doctor 10. Blades 12 and 13 are loaded and released by means of 
holders 20 and 21, which are equipped with conventional loading 
hoses 19 and 19' . 

10 

In the operating position in Figure 1, blades 12 and 13 in 
doctor 10 act against the surface of suction roll 15, the 
actual suction sector being on the opposite side of suction 
roll 15. Suction roll 15, the holes or grooves in which are not 

is shown in the drawing, rotates in the direction shown by the 
arrow. The water removed by the first blade 12 in the direction 
of rotation of suction roll 15 is collected in a drainage tank 
beneath suction roll 15. The water collected by the second 
blade 13 is led to a trough 22 formed in the frame construction 

20 11, where it does not interfere with the operation of the first 
blade 12. The water is then led from trough 22 to the drainage 
tank beneath suction roll 15., 

According to the invention, a doctor blade 13, which is as such 
25 known, is fitted to the doctor 10, behind the first blade 12, 
which in this case is a doctor slat, in the direction of 
rotation of suction roll 15. In the example, doctor blade 13 
also includes a conventional blade holder 21 and loading hoses 
19'. This blade combination gives a better doctoring result 
30 than previously, especially when the circumferential speed of 
the suction roll is sufficiently high. In practice, the doctor 
slat 12 first removes the film of water from the suction roll 
15 and then creates a suction effect after it. This so-called 
foil effect always arises when a suction roll rotates, but, as 
35 is known, significant suction is only created once the cir- 
cumferential speed of the suction roll rises to a certain 
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level. From this level onwards, the suction effect will usually 
increase, or at least remain the same. The foil effect sucks 
the water from the holes in the suction roll, which is then 
removed to trough 22 by doctor blade 13. Fibres and binders 
5 also rise from the holes along with the water and are removed 
by doctor blade 13. A doctor according to the invention is so 
effective that the excess moisture does not rotate with the 
suction roll. Thus, the suction roll also functions more 
efficiently and re-wetting of the web or felt is eliminated. 
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Both doctor slat 12 and doctor blade 13 holders 20 and 21 are 
attached to the frame construction 11 of the doctor, allowing 
both blades 12 and 13 to be adjusted simultaneously in the 
doctor 10 installation. In addition, holders 20 and 21 are 

15 adapted to the frame construction 11 in such a way that the 
angle a between the lines of contact of doctor slat 12 and 
doctor blade 13 in relation to the imagined axis of rotation of 
suction roll 15 is 15 - 70°. Preferably, angle a is 20 - 40°. 
Doctor blade 13 will then be able to move under the film of 

20 water raised by doctor slat 12 and the water will not have time 
to be sucked back into the holes. In addition, thanks to blades 
12 and 13 being set close to each other, the size of doctor 10 
remains small. The doctor slat is preferably made from plastic. 

25 The holder 20 of doctor slat 12 is arranged to be attached to 
the frame construction 11 of doctor 10 in such a way that it 
can be detached. In addition, frame construction 11 includes 
attachment devices (not shown) , corresponding to blade holder 
21 of doctor blade 13, in the vicinity of holder 20 of doctor 

30 slat 12. Thus, the same doctor can also be used in paper 
machines that are classified as slow. In this case, it is 
justified to install a doctor according to the invention, 
equipped with a conventional doctor blade, in a paper machine, 
even though the machine is of a so-called slow type. This 

35 allows the doctor to be rebuilt simply in future speed-raising 
projects, by replacing the normal blade, which has acted as the 
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first blade, with a doctor slat. The speed limit at which 
replacement is justified must be determined for individual 
cases. In principle, the suction effect of the doctor slat 
becomes significant, once the circumferential speed of the 
5 suction roll becomes sufficiently great. 

To further improve the operation of the suction roll, it is 
preferable to arrange a doctor according to the invention as 
part of the arrangement shown in Figure 2. The same reference 

10 numbers are used for the functioning parts. The arrangement 
according to Figure 2 includes positive-pressure chamber 23, 
which is fitted inside suction roll 15 in the area of the 
doctor 10. Preferably, the positive-pressure chamber 23 is 
located between blades 12 and 13, immediately after blade 12 in 

15 the direction of rotation. The water-removing effect of the 
vacuum formed by doctor slat 12 is then reinforced by the 
positive pressure discharging from the holes. Positive-pressure 
chamber 23 terminates before the second blade, so that the 
operation of doctor blade 13 is not disturbed by the flow of 

20 air. The arrangement empties the holes of the suction roll more 
efficiently than before. 

A suction roll doctor according to the invention can therefore 
be applied over a broad range of the circumferential speed of 

25 a suction roll, in all suction roll positions. In particular, 
the replacement of the doctor for different speed ranges is 
simple, which reduces costs. In practice, a significant 
increase in total solids content is achieved by using the 
doctor. When the doctoring result is good, the moisture profile 

30 after the suction roll is also more even, because the water 
that has once been sucked from the web or felt does not return 
to the web or felt. In this case, the veil of moisture sur- 
rounding the suction roll also becomes thinner. 



